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CHAPTER 1 
 
 
 
INTRODUCTION 
 
 
 
1.1 Introduction to the Problem  
 
 
  Air Pressure Plug is a product that inflates the inflatable items. It is a device 
that uses the air generated from the internal combustion engine. Air as a by-product 
of combustion can be channeled out from the engine through this product. Air 
Pressure Plug has a very good potential to be commercialized based on the number 
of inquiries received when the product was exhibited locally and internationally. It is 
targeted to be commercialized by end of 2007. Two major factors that have to be 
emphasized before the product can be released to the market are the price and quality 
of the product. These factors are one of the few factors that will determine the 
product successfulness in the market place. Therefore, it is crucial to study and 
analyze the product to achieve optimum cost without scarifying the quality of the 
product. In fact, the product has to be a best quality product. One of the tools that can 
be used to minimize the product cost and to increase the product quality is through 
applying Design for Manufacturing and Assembly (DFMA) methodologies to the 
product design. Design for Manufacturing and Assembly (DFMA) is an approach 
that eases the manufacturing and assembly of the product. Specifically, this project 
shall use Boothroyd-Dewhurst and TeamSET-based Lucas Hull DfMA softwares to 
evaluate the product design.  Parts of the product that have potentials to be improved 
will be identified by the software. After the improved design has been made, product 
shall again be evaluated before the product is ready for fabrication.  
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1.2 Objective of Project  
 
 
 The objective of the project is to design and evaluate the original and 
improved Air Pressure Plug using Boothroyd-Dewhurst and TeamSET-based Lucas 
Hull DfMA softwares.  
 
 
 
1.3 Scope of Project  
 
 
  The scopes of the project are: 
 
1. The use of Air Pressure Plug as a case study product. 
2. The use of Boothroyd-Dewhurst and TeamSET-based Lucas Hull DfMA 
softwares for product evaluations. 
3. Product improvement for product structure simplification. 
4. Comparison on product assemblability design efficiencies. 
 
 
 
1.4 Project Methodology  
 
 
The project is conducted in two consecutive semesters which are summarized in 
Figure 1.1. 
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Problem Statement
Identification
Literature Review on Internal Combustion
Engine, Spark Plug, and DfMA
Methodologies, Boothroyd DfMA Software,
and Teamset Software.
Proposed New Improved Design
Analysis of Current Design Using
Teamset Software
Analysis of Current Design Using
Boothroyd Dewhurst DfMA Software
Start
End
Identification of Parts, its Function
and Mechanism of Current Design
Process and Material Selection Using
Design for Manufacture Methodology
Analysis of New Design Using
Teamset Software
Analysis of New Design Using
Boothroyd Dewhurst DfMA Software
Fabrication of New Design/
Mock-up
Discussions and Conclusions
1st Semester
2nd Semester Continuation of Proposing New Design
Improvement
 
Figure 1.1: Project methodology. 
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This project shall be completed in two semesters. The project activities for 
every semester are demonstrated in Gantt chart in Appendix A1 and Appendix A2.  
 
 
This project begins as soon as the problem statement has been identified in 
the first semester. It is important to identify the problem because it shall reflect the 
direction of this project.  Next stage is literature review of the related areas that are 
internal combustion engine, spark plug, Design for Manufacturing and Assembly 
(DFMA) methodologies, DFMA software (based on Boothroyd-Dewhurts method) 
and TeamSET software (based on Lucas-Hull method). At this stage it is important 
to learn and explore how to use those softwares because it is used to evaluate the 
current production the later stage. Then, study on the current design of the product is 
conducted by identifying various components of the product, its various functions 
and mechanisms. The following stage is to do analysis using both softwares which 
are DFMA and TeamSET. Based on the evaluation of the product, a new an 
improved design of the Air Pressure Plug is proposed. 
    
 
In second semester, continuation of the earlier proposed new improved design 
of an Air Pressure Plug takes place in which various components function and 
mechanisms shall be identified. Using Design for Manufacture methodologies 
process and material selection are made for each components of the product. Then 
new improved design of product is evaluated and analyzed using DFMA and 
TeamSET softwares. After satisfied with the improvements done to the design, the 
new design shall be fabricated in which a mock-up of the product will be produced. 
The mock-up of the product shall be tested in term of its assemblability in which the 
product shall be easier to assemble compared with the previous design. Finally, this 
project shall discuss the results and findings of this project and make conclusion for 
the whole project from first semester to the second semester.  
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1.5 Significant of Findings  
 
 
  The main purpose of the Design for Manufacturing and Assembly (DfMA) 
methodologies is to achieve product structure simplification. By applying DfMA, the 
Air Pressure Plug product structure can be simplified through elimination of 
unnecessary parts or components. These parts elimination translates into reduction of 
assembly and total product cost. Also, it shall improve the product quality through 
process and material selection, and product assemblability.  Once all of these are 
achieved the product can be commercialized and released to the market. In fact, this 
approach shall increase the product competitiveness in the market place. 
 
 
 
1.6 Report Structure 
 
 
Chapter 1 covers the introduction of this project by looking at problem 
identification, objective and scope of the project. It also briefly explains the project 
methodology from the beginning of the project 1 in semester 1 until the completion 
of project 2 in semester 2. Then it touches on the significant of the findings of this 
project, report structure for project 1 and summary of the project 1.  
 
Chapter 2, which is the literature review, covers internal combustion engine, 
design for manufacture and assembly methodologies, TeamSET and DFMA software. 
In the area of internal combustion engine, two types of internal combustion engines, 
which is two-strokes and four strokes engine, are being discussed in term of basic 
principles. Also covered in this area is the spark plug in which basic principle and 
identification of various components with brief explanation on its function and 
manufacturing processes. Then, TeamSET and DFMA software are covered by 
looking at how that software can be used to help the execution of this project. 
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Chapter 3 is a case study of the product. The product selected for case study 
is an Air Pressure Plug. Basic design concept of the product is touched in the early 
chapters. Also, method of using the product is briefly explained showing photos of 
various steps. In this chapter, the product is broken down to each part which 
illustrated in exploded drawing of the product. In addition, identification of each part 
function and mechanism is covered. Report on the analysis done using TeamSET and 
DFMA softwares, is provided. Based on the analysis of the results, a new improved 
design is proposed. 
 
Chapter 4 covers the evaluation of the current design of Air Pressure Plug 
using both TeamSET and Boothroyd-Dewhurst DFMA softwares. The software is 
used to select the appropriate processes and materials for the parts, which is planned 
to be manufactured. In fact, it will give the estimate cost for the parts to be 
manufactured. Furthermore, both softwares are used to evaluate the ease of assembly 
for the product in which both used different Design for Assembly methodology. 
TeamSET is based on Lucas-Hull DFA methodology, whereas DFMA software is 
based on Boothroyd-Dewhurst DFA methodology. 
 
Chapter 5 is where the proposed improvement of the Air Pressure Plug is 
made based on the result of the evaluation which is done in the previous chapter. The 
improved design is being conceptualized taking into consideration the parts that are 
recommended to be eliminated. A few conceptual designs are generated and the best 
conceptual is selected as the improved design of the product. 
 
After coming up with the improved design, the Chapter 6 evaluates the design 
using TeamSET and Boothroyd-Dewhurst DFMA softwares. Again, similar process 
of material and process selection, and design of assembly analysis using the two 
softwares take place. 
 
Chapter 7 is the discussion on evaluation comparison between the old design 
and the improved design of product for each of the methodology used. Furthermore, 
evaluations made based on TeamSET and Boothroyd-Dewhurst DFMA softwares are 
compared to each other. 
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The final chapter, which is Chapter 8, is the conclusion and future work 
recommendations. This is where the conclusion on the project is made based on the 
activities which have been done through out the two semesters. Also included in this 
chapter is the recommendations of future works related to this area that have not 
been explored.  
 
 
 
1.7 Summary  
 
 
  The project is to improve the existing design of an Air Pressure Plug. Design 
for manufacture and assembly is applied to the product with the aim of product 
structure simplification. Specifically, TeamSET and DFMA softwares are used to 
evaluate the product design in which the resulted into faster and easier product 
evaluation compared to the manual method. Based on the identification of parts that 
should be considered for elimination by TeamSET and DFMA, an improved Air 
Pressure Plug design is proposed. This new improved design shall undergo similar 
product design evaluation using TeamSET and DFMA in the second semester. Mock-
up fabrication of the new design shall also be done in second semester. 
